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Abstract
Background—Previous research suggests that parents of a child with Tourette Syndrome (TS) 
have lower self-concepts, higher caregiver burden, and more difficulties with home activities. 
However, the contributions of TS and mental, emotional, or behavioral (MEB) conditions to 
family functioning are difficult to identify from previous research due to relatively small TS 
sample sizes and high rates of co-occurring conditions within samples of children with TS.
Objective—The current study hypothesized that families of children with TS would report 
significantly more family functioning difficulties (more parenting aggravation, more difficulty 
with coping with the child’s care, less parent–child communication, and less consistent family 
routines). Specifically, co-occurring conditions would contribute substantially to reported 
parenting aggravation.
Method—Parent-reported data from the 2007 National Survey of Children’s Health were 
analyzed, including whether the child had been diagnosed with TS or an MEB. Weighted analyses 
were restricted to US children 6–17 years of age (n = 64,034) and adjusted for child age, sex, race 
and ethnicity.
Results—Parents of children with TS were more likely to fall into the high parenting aggravation 
index category compared with parents of children without TS (aPR = 3.8, 95% CI: 2.2–6.6). 
Controlling for the co-occurring MEB conditions attenuated the relations between TS and 
parenting aggravation; however, a significant effect for TS remained in some cases.
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Conclusion—Parents of children with TS may face significant challenges in raising their 
children, leading to increased parenting aggravation; these challenges appear to be primarily 
associated with the presence of co-occurring MEB conditions.
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Introduction
Mental, emotional, and behavioral conditions (MEBs) occur among 14–20% of children and 
adolescents and the financial burden of these disorders is estimated at $247 billion. Tourette 
syndrome (TS) is a neurobehavioral disorder with onset in childhood, characterized by 
multiple persistent motor tics and at least one vocal tic2 that affects 3–8/1000 U.S. 
children.3,4 TS has social costs that impact public health through greater use of education 
and health care services, and potential impacts on employment, as well as an impact on 
family functioning.5–10
Family functioning is the family’s ability to promote and support the health and wellbeing of 
its family members. Process models of parental and family functioning suggest that 
transactions within the family context impact child adjustment with contextual sources of 
stress and support as barriers and facilitators, respectively, to family functioning.11,12 
Although originally conceptualized to describe risk for child maltreatment, a transactional-
ecological model of risk and resilience13 posits that interacting social contexts impact a 
child’s functioning over time; this model can be used to describe family functioning and 
child adjustment more broadly.
The transactional-ecological model contends that child and family outcomes are most at risk 
when risk factors outweigh protective factors. Nurturing, responsive, and consistent positive 
interactions within the parent–child relationship are associated with long-term child 
health14; parenting stress can impair the quality of these relationships and is bi-directionally 
associated with poorer child functioning.15–18 Elements of the family’s social context such 
as emotional support and consistent family routines are factors that can promote child 
development; conversely, poor parental mental health, lack of neighborhood social capital, 
and poor parental coping potentiate family functioning risk and negatively impact child 
health and djustment 1,11,14,19,20
Having a child with a chronic medical condition can increase parenting stress which in turn 
can exacerbate child symptomatology and management of the child’s condition.21,22 Family 
stressors that have been associated with TS are similar to those associated with other chronic 
medical conditions, and include: parental guilt and difficulty coping with the child’s 
diagnosis, challenges of implementing consistent discipline and parenting strategies in the 
context of the unpredictability of the condition, and strained family dynamics and 
functioning.23,24 These family stressors are complicated by personal stressors experienced 
by the family and child with TS, including social stigma and the common misconception 
that tics are controllable.24 Although, the body of literature examining the impact of TS on 
family functioning is limited, previous reports suggest that parents of a child with TS have 
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lower self-concepts,25 higher caregiver burden,26 more difficulties with home activities,27 
and more parent–child communication difficulties.28 Increased TS severity has also been 
associated with increased TS family stress; specifically parents of children with more severe 
TS report more difficulties caring for their child.10
The high rate of co-occurring MEBs with TS has been reported consistently in different 
sample populations (e.g., clinic, community, administrative data); attention-deficit/ 
hyperactivity disorder (ADHD) is often cited as the most common.6,29 Although TS has a 
high rate of cooccurrence with other MEBs, TS and MEBs (such as obsessive compulsive 
disorder, OCD, and ADHD) are distinct clinical diagnoses as defined by the Diagnostic and 
Statistical Manual of Mental disorders, 4th Edition, Text Revision2 with overlapping but 
different neural30,31 and genetic pathways.32,33 The presence of co-occurring conditions 
may impact family stress directly, and through the need for additional health care and 
educational services.5,6,34 Research supports an association between family functioning 
difficulties and MEBs such as ADHD, oppositional defiant disorder, autism spectrum 
disorders (ASD), and depression.1 Therefore the independent contributions of TS and MEBs 
to family functioning are difficult to identify particularly due to relatively small TS sample 
sizes and high rates of co-occurring conditions within samples of children with TS. Several 
studies suggest minimal effects of TS on family functioning when considering the 
contribution of disruptive behavior disorders and ADHD; however, TS that co-occurs with 
disruptive behavioral disorders has been associated with poorer family functioning.27,35,36 
Greater rejecting parenting style,35 greater impact of the disorder on the family,36 and more 
problematic family relations, less cohesion, less organization, less open expression, and 
more conflict,37 are specific family functioning difficulties associated with TS with co-
occurring MEBs. In a study of children with TS, 52% of caregivers attributed significant 
difficulties in their child’s social, school, or home activities to tics, versus 70% attributing 
impairment to a co-occurring condition.27
While all children with TS may not require treatment, evidence-based treatments for TS are 
available, including habit reversal training and pharmacotherapy.35 Children with TS and a 
co-occurring MEB may require additional health care services, and the presence of co-
occurring conditions may complicate treatment.35 In one study, over 73% of children with 
TS filled at least one prescription for a psychotropic medication in the previous year; mental 
health treatment was also common among these children.6 No formal assessments of 
combined psychotropic treatment for TS and co-occurring MEBs have been reported.34
The relatively small sample size of previous studies (range = 59–100) has not allowed for 
comprehensive examination of the unique contributions of different types of MEBs on TS 
family functioning relations. Previous studies have focused on either externalizing problems 
broadly or a few of the most common conditions that co-occur with TS (e.g., ADHD and 
conduct problems). The current study addresses some of the limitations of previous studies 
by examining the relationship of TS and major co-occurring MEBs, specifically depression, 
anxiety, ADHD, behavior or conduct problems and ASD, with family functioning 
characteristics using data from the National Survey of Children’s Health, a national, 
population-based telephone survey. This large national data set allows for further 
examination of the contribution of TS in family functioning while beginning to identify the 
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contribution of common co-occurring conditions. Based on the previous literature, we 
hypothesized that families of children with TS would report significantly more family 
functioning difficulties (more parenting aggravation, more difficulty with coping with the 
child’s care, less parent–child communication, and less consistent family routines) than 
families without a child with TS. Furthermore, we hypothesized that co-occurring MEB 
conditions would contribute substantially to one indicator of family functioning, reported 
parental aggravation.
Methods
Data from the 2007–2008 National Survey of Children’s Health (2007 NSCH) were 
analyzed. The 2007 NSCH was the first national, population-based survey that included 
questions on TS.38 Telephone interviews were conducted with 91,642 parents or guardians 
of children from birth through 17 years of age between April 2007 and July 2008; the 
majority of respondents were mothers (73.5%).38 Participants were from all 50 states and 
the District of Columbia and were chosen through a random-digit dial method of landline 
telephone numbers. One child was randomly selected from each household as the focus of 
the interview. The overall response rate was 46.7%, representing the percentage of 
households that completed the interview among all eligible households, including those that 
were not successfully contacted. The overall cooperation rate was 66%, representing the 
percentage of eligible households participating among those that were contacted. Analyses 
for this study were limited to children aged 6–17 years (n = 66,034) because TS is not 
typically diagnosed at younger ages.2,39 Prior to public release, the data were weighted to 
account for the unequal probability of selection of each household and child, for non-
response, and for households without landline telephones. Weights were also adjusted so 
that estimates reflected the demographic distribution of noninstitutionalized U.S. children 
based on the 2007 American Community Survey of the U.S. Census Bureau. Data and 
documentation for the NSCH are publically available and can be downloaded from the CDC 
website (http://www.cdc.gov/nchs/slaits/nsch.htm).
Independent variable
Parent respondents were asked a series of questions about different health conditions 
affecting the study child that were worded: “Has a doctor or other health care professional 
ever told you that [your child] had [condition]?” Conditions analyzed in the current study 
included Tourette Syndrome (TS); ADHD; behavioral or conduct problems such as 
oppositional defiant disorder or conduct disorder, behavioral or conduct problems; 
depression; anxiety problems; and ASD. Categories of TS status were created: children 
without TS (no TS), all children with TS (TS), TS with a specified co-occurring MEB 
(ADHD, behavioral or conduct problems, depression, anxiety problems, and ASD; TS + 
MEB), children with TS only (no co-occurring MEB; TS only), children with TS and an 
internalizing problem (depression or anxiety problems; TS + INT), children with TS and an 
externalizing problem (behavioral or conduct problems or ADHD; TS + EXT), and children 
with TS and ASD (TS + ASD). Because of the high rate of co-occurring conditions among 
children with TS, there was significant overlap between TS + INT, TS + EXT and TS + 
ASD; additionally, all these groups met criteria for inclusion in the TS + MEB category.
Robinson et al. Page 4














Parents were also asked questions about their general family functioning (Table 1). 
Specifically, parents were asked about the frequency of family meals, their ability to share 
and have meaningful conversations with their child, and their ability to cope with the daily 
demands of parenting. These three questions are indicators of different elements of family 
functioning: the frequency of family meals is an indicator of consistent family routines, the 
ability to share conversations is an indicator of parent–child communication, and the ability 
to cope with demands of parenting is an indicator of parental coping.
Three additional questions asked parents to report the past month frequency of the 
following: feeling that it was harder to care for their child than others of the same age, the 
child doing things that really bothered them, and feeling angry with the child. These three 
questions dichotomized as described here,40 were analyzed independently and also 
combined into a single aggravation index using established criteria for the Aggravation in 
Parenting Scale.41 Parenting aggravation is an indicator of family functioning that measures 
the level of parenting stress and frustration a parent experiences during care for her child. 
The Aggravation in Parenting Scale was created using items from the Parenting Stress Index 
and the Child-rearing Scale.38 Previous research indicates parents of children with autism 
have higher levels of parenting aggravation.40,42 Consistent with research on parenting 
stress,43,44 the Aggravation in Parenting Scale is also related to poverty, lower parental 
education, and single-parenthood.38
The original Aggravation in Parenting Scale41 included four questions; however, the 2007 
NSCH survey did not include the question about “parent report of giving up more of their 
life than expected to meet the child’s needs” and therefore the scoring was revised, as 
described here.40 Responses were coded from 1 (never/rarely) to 4 (always) and the 
response values were averaged to create a parenting aggravation index score. Parents who 
answered usually or always to all outcomes, answered always to at least two questions, or 
answered always to one outcome, usually to one outcome, and sometimes to one outcome 
were classified as “high aggravation”.
In addition, potential protective factors that support family functioning were examined to 
determine whether these variables (emotional support, social capital, and parental mental 
health) were associated with TS status, Table 1. Parents answered yes or no to the emotional 
support question. A social capital index (a measure of social cohesion, trust, and reciprocity) 
was created using established criteria45 with the following 4 questions: 1) People in this 
neighborhood help each other out; 2) We watch out for each other’s children in this 
neighborhood; 3) There are people I can count on in this neighborhood; and 4) If my child 
were outside playing and got hurt or scared, there are adults nearby who I trust to help my 
child. Responses were coded from 1 (definitely agree) to 4 (definitely disagree), and the 
response values were summed to create an index score.38 Moderate to high social capital 
was defined as a composite score of <7.40 Factor analysis confirms the use of a single 
scale.46
Maternal and paternal mental health were also measured using the following question: 
“Would you say that, in general, (mother/father) mental and emotional health is excellent, 
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very good, good, fair, or poor?” Answers were dichotomized with excellent, very good, and 
good as good mental health; and fair or poor as poor mental health.
Data analysis
Data were analyzed using SAS 9.2 (SAS Institute Inc., Cary, NC, USA) and SUDAAN 
10.0.1 (Research Triangle Institute International, Research Triangle Park, NC, USA) to 
account for the complex survey sampling design. Demographic variables analyzed included 
child age (6–11 years vs. 12–17 years), sex, race (non-white vs. white), Hispanic ethnicity 
(Hispanic vs. non-Hispanic), family structure (2 biological or adoptive parents; 1 biological 
and one step-parent in the home, single parent, and all other [kin, legal guardians, co-
habitating, and same sex couples]), highest level of education achieved by parent in 
household (high school diploma or less vs. at least some college or technical school), and 
household income (⩽200% of federal poverty level [FPL], >200% of FPL). Demographic 
variables and the prevalence of co-occurring MEBs were examined by TS status. Chi-square 
tests were used to compare percentages and calculate prevalence ratios examining 
demographic characteristics by TS status (with children without TS as the comparison 
group). Prevalence ratios for family structure were calculated using logistic regression. 
Family functioning and protective factors were dichotomized and examined by TS status. 
Multivariable logistic regression was used to calculate adjusted prevalence ratios of the 
association between family functioning variables and TS status, controlling for child age, 
sex, race, and ethnicity. In addition, multivariable logistic regression was used to calculate 
prevalence ratios, adjusted for demographic variables, for the association between parenting 
aggravation and TS status, controlling for different MEBs. The prevalence ratio (PR) is 
appropriate for analyses using cross-sectional data, and may be more conservative than odds 
ratios.
Because the sample size for some groups was small, relative standard errors (RSE) were 
calculated (standard error/prevalence estimate × 100) for each prevalence estimate. All 
RSEs that are greater than 30% are reported because estimates may be statistically 
unreliable.
Results
Demographic characteristics are reported in Table 2. Children diagnosed with TS were more 
likely to be older and male. There was no difference in parent education, family structure, 
race or ethnicity, or household income by TS status.
Among children with TS, 78.7% had at least one other co-occurring MEB: 52.5% had an 
internalizing condition or problem, 70.1% had a co-occurring externalizing condition or 
problem, and 26.2% had an ASD. The most common co-occurring MEB was ADHD 
(63.8%), followed by behavioral or conduct problems (43.0%), anxiety problems (39.7%), 
depression (36.2%) and ASD (26.2%). These prevalence rates were all significantly greater 
than among the non-TS group.
There was no difference observed between the number of times a family ate dinner together 
in the past week, shared ideas with each other, or how well the parent was coping with the 
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day to day demands of parenthood, between parents of children with or without TS, Table 3. 
Compared to parents of children without TS, parents of children with TS were more likely to 
respond “usually or always” that their child was much harder to care for than most children 
his/her age, that their child did things that really bothered the parent a lot, and that the parent 
felt angry with the child. Parents of children with TS were also more likely to fall into the 
high aggravation index category compared with parents of children without TS, Table 3. To 
compare dichotomized results to a continuous score for parenting aggravation, the 
association of “higher aggravation” associated with TS was confirmed with an ANOVA 
comparing the continuous aggravation score by TS status (p = 0.001).
There were no differences by TS status for emotional help, the social capital index, or 
paternal mental health. Because there were no significant findings for these variables, they 
were not controlled for in the multivariable models below.
To examine the contributions of co-occurring MEBs to parenting aggravation, analyses were 
also run separately examining the relations between TS and parenting aggravation, 
controlling for each of the following: any MEB, internalizing conditions, externalizing 
conditions, ASD, ADHD, behavioral or conduct problems (BEH), anxiety (ANX), and 
depression (DEP), Table 4. Overall, controlling for the co-occurring conditions attenuated 
the relations between TS and parenting aggravation. However, in some cases (TS + DEP and 
TS + ASD) there was still a significant effect for TS. In other analyses that included co-
occurring conditions (TS + MEB, TS + INT, TS + ANX, TS + EXT, TS + ADHD, TS + 
BEH), the association between TS and parenting aggravation was no longer statistically 
significant (although all aPRs were ⩽1.5). Nonetheless, the associations between each of the 
co-occurring condition variables and the parenting aggravation outcome was strong (aPRs ⩽ 
3.9) and statistically significant, suggesting the total association between TS and parenting 
aggravation (aPR = 3.8 from original model) was strongly influenced by the co-occurring 
conditions (Table 4). In particular, behavioral or conduct problems (aPR 7.6, 95% CI: 6.5–
8.8) and ASD (aPR 4.7 95% CI: 3.6–6.1) were the individual conditions with the strongest 
relative associations with parenting aggravation.
In an attempt to examine the contribution of MEBs not directly measured by the NSCH, 
additional analyses examined the relationship between TS and parenting aggravation 
controlling for “any kind of emotional, developmental, or behavioral problem for which [he/
she] needs treatment or counseling.” As observed in the TS + MEB analyses, after 
controlling for this co-occurring condition variable, there no longer was an association 
between TS and parenting aggravation (aPR 1.4, 95% CI: 0.7–2.8; RSE 35.7%);additionally, 
the association of the co-occurring problems and parenting aggravation was much stronger 
and statistically significant (aPR 6.6, 95% CI: 5.7–7.6).
Discussion
This study showed increased parenting aggravation related to parenting a child with TS 
using nationally representative data. Furthermore, we were able to explore the relationships 
between co-occurring conditions to start to identify the factors affecting family functioning 
for children with TS and their families. Others have reported the impact of co-occurring 
Robinson et al. Page 7













externalizing problems on family functioning;27,35,36 the current study additionally reports a 
relationship between TS with co-occurring internalizing conditions and a similar pattern of 
effects for individual MEBs (anxiety, depression, ADHD, behavioral or conduct problems, 
and ASD). Thus, these results can inform treatment of TS and co-occurring conditions to 
improve family functioning.
Results from this study support earlier findings that parents of children with TS may 
experience increased stress and difficulties parenting their children; however, these 
difficulties may be associated with the conditions that co-occur with the TS and not the TS 
symptomatology itself. In particular, ASD and behavioral or conduct problems were the 
individual conditions most strongly associated with parenting aggravation. Previous research 
with children with ASD40 and children with behavior and conduct problems47 supports this 
finding. Two small trials have shown that children with TS and disruptive behavioral 
disorders, and their families, might benefit from parent-management (parent focused) or 
anger-control (adolescent focused) training.48,49
Secondary data analysis of national survey data presents both challenges and opportunities 
for research. Given that TS is a less common condition and large sample sizes of TS are 
often difficult to collect, the NSCH allowed us to obtain a large enough sample to generate 
national estimates of TS prevalence3 and to examine some factors within TS. However, 
there are some limitations associated with secondary data analysis in general and these data 
specifically. First, although the sample size among the TS group was relatively large, the TS 
only group had limited size due to high rates of co-occurring conditions among children 
with TS, preventing definitive conclusions in some cases. Despite this limitation, analyses 
consistently showed higher parenting aggravation among the TS groups (even when 
controlling for some co-occurring conditions, Table 4). Furthermore the limits of the TS 
sample size precluded further examination into potentially interesting demographic 
modifiers of the relations between TS and parenting aggravation (such as developmental 
stage, sex, race, parental diagnoses, and ethnicity). In addition, the sample size was not large 
enough to detect reliable differences between children with current TS and those who had 
ever had TS, but not currently.
A second set of limitations of these data are related to the questions collected on the NSCH. 
As with all secondary data analyses, we were limited by the data that was collected and a 
more extensive collection of family functioning indicators could have some advantages. 
However, the questions asked in this data set were still able to provide a broad picture of 
family functioning for children with TS. In addition, there was not a direct question 
addressing OCD on the NSCH; therefore, unmeasured confounding by co-occurring 
conditions not specifically measured in the NSCH may be contributing to the findings 
around the TS and MEB group. We attempted to address this limitation by examining the 
relationship between children with TS and any mental, emotional, behavioral, or 
developmental problems and parenting aggravation, controlling for the co-occurring 
problems. The pattern of effects for this group was consistent with the TS and MEB group 
further supporting the contribution of co-occurring conditions to parenting aggravation.
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The NSCH relied on parental report that a doctor or health care provider told the parent their 
child has a condition instead of the use of direct assessment or clinical diagnosis. This 
methodology is subject to recall bias of parental report and also error related to inaccurate 
diagnoses. Nevertheless, previous research has supported the validity of parental recall of 
diagnosis for neurobehavioral conditions.40,50 The prevalence estimate of TS was in the 
range of community-based studies of TS using diagnostic criteria.4 Finally, the results are 
subject to non-coverage biases associated with the exclusion of households without landlines 
and low response rates of telephone-based surveys relative to face-to-face surveys.38
Despite these limitations, these data make a meaningful contribution to our understanding of 
the family context for children with TS. Family functioning and interactions within the 
family context are related to children’s adjustment and life-long health.11–13,51 
Developmental trajectories of internalizing52 and externalizing problems53 may persist and 
may be maintained by family stress and problematic parenting interactions. Because these 
relationships are bidirectional, reducing family stress and problematic parent–child 
interactions may also improve behavioral symptomatology. In a sample of children with TS, 
Carter and colleagues37 report that family functioning is associated with behavioral 
adjustment above and beyond the child’s TS or ADHD diagnoses. At the extreme end of the 
continuum of family functioning, parental stress and parental perception of the child’s 
behavior as problematic are critical factors that can place a child at higher risk for child 
maltreatment.54 Moreover, the conditions that commonly co-occur with TS, such as 
ADHD55 and general behavioral problems, have been identified as placing a child at risk for 
child maltreatment.56 Given the high rates of TS with co-occurring MEBs and the impact of 
these MEBS on family functioning, there is a significant need for evidence-based treatments 
that address these more complex cases. Thus, addressing externalizing and internalizing 
disorders with evidence-based interventions may mitigate parenting aggravation associated 
with TS, improve family functioning and also potentially prevent more serious escalation of 
negative parenting behaviors and child symptomatology.
In summary, parents of children with TS may face significant challenges in raising their 
children, leading to increased parenting aggravation. These challenges appear to be 
primarily associated with the presence of co-occurring MEB conditions. Increasing 
awareness and understanding by parents, clinicians and educators, of the significant impact 
of TS and co-occurring MEBs on family functioning provides a first step in addressing this 
challenge. Attention to and management of the co-occurring conditions, may help alleviate 
some aspects of family stress associated with these conditions and improve the overall 
adjustment of children with TS. From a public health perspective, this could have impacts in 
the use of medical and education services, and improve long-term outcomes among youth 
with TS.
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Table 1
National Survey of Children’s Health 2007 (2007 NSCH) question, family functioning indicator and 




or protective factor Variable Answer options Dichotomous variable
During the past week, on 
how
many days did all the
family members who live
in the household eat a meal
together?
Family routines Family mealtimes 0–7 0–4, 5–7
How well can you and [your
child] share ideas or talk
about things that really
matter?
Parent–child communication Share ideas with the child Very well, 
somewhat well,
not very well or 
not very
well at all
Very well; Somewhat 
well,
not very well or not very
well at all
In general, how well do you
feel like you are coping
with the day to day
demands of [parenthood/
raising children]?




not very well or 
not very
well at all
Very well; Somewhat 
well,
not very well or not very
well at all
During the past month, how
often have you felt [your
child] is much harder to
care for than most children
[his/her] age?






During the past month, how
often have you felt [he/she]
did things that really bother
you a lot?





During the past month, how
often have you felt angry
with [him/her]





Is there someone that you 
can




Emotional support Emotional support Yes, no Yes, no
People in this neighborhood
help each other out





Moderate to high social
capital was defined as a
composite score of <7









There are people I can count
on in this neighborhood





If my child were outside
playing and got hurt or
scared, there are adults
nearby who I trust to help
my child.





Would you say that, in
general, (mother/father)
mental and emotional
Parental mental health Parental mental health Excellent, very 
good, good,
fair, or poor
Excellent, very good, 
good;
fair, or poor

















or protective factor Variable Answer options Dichotomous variable
health is excellent, very
good, good, fair, or poor
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Table 2
Percentage distribution and prevalence ratios of child and family demographic factors among children with 
Tourette syndrome (including co-occurring conditions) and without Tourette syndrome from the National 
Survey of Children’s Health 2007
No Tourette syndrome 
% (CI)
(unweighted N = 63,809)
All Tourette syndrome 
% (CI)
(unweighted N = 225) Prevalence ratio (CI)
Age (years)
  6–11 48.6 (47.6–49.6) 30.6 (20.1–43.5) Referent
  12–17 51.4 (50.4–52.4) 69.5 (56.5–79.9) 1.4 (1.1–1.6)
Sex
  Female 48.9 (48.0–49.9) 24.6 (13.7–40.3) Referent
  Male 51.1 (50.1–52.1) 75.4 (59.8–86.4) 1.5 (1.2–1.8)
Race
  Non-white 27.8 (26.9–28.8) 16.9 (9.0–29.5) Referent
  White 72.2 (71.3–73.1) 83.1 (70.5–91.0) 1.2 (1.0–1.3)
Hispanic ethnicity
  Hispanic 19.3 (18.3–20.3) 10.3 (5.7–18.1) Referent
  Non-Hispanic 80.7 (79.7–81.7) 89.7 (81.9–94.3) 1.1 (1.0–1.2)
Family structurea
  2 biological/adoptive parents 62.7 (61.7–63.7) 59.7 (45.1–72.7) Referent
  2 parents (1 step-parent) 10.2 (9.6–10.8) 7.4 (4.1–13.1) 0.8 (0.4–1.5)c
  Single parent 20.1 (19.3–20.9) 16.3 (10.0–25.2) 0.9 (0.5–1.5)c
  Other family structure 7.1 (6.6–7.6) 16.6 (6.9–34.8)c 2.5 (0.9–6.8)c
Highest level of education achieved by parent in household
  High school diploma or less 32.8 (31.8–33.8) 38.8 (25.1–54.4) Referent
  At least some college or technical school 67.2 (66.2–68.2) 61.2 (45.6–74.9) 0.9 (0.7–1.2)
Household income
  ⩽200% of federal poverty level 37.2 (36.2–38.2) 37.1 (23.3–53.4) Referent
  >200% of federal poverty level 62.8 (61.8–63.8) 62.9 (46.6–76.7) 1.0 (0.8–1.3)
Co-occurring MEBb
  Any co-occurring MEB 16.4 (15.7–17.1) 78.7 (68.4–86.3) 4.8 (4.3–5.4)
  Any internalizing condition 7.7 (7.2–8.3) 52.5 (38.4–66.2) 6.8 (5.1–9.0)
    Depression 4.7 (4.3–5.1) 36.2 (22.7–52.3) 7.8 (5.0–11.9)
    Anxiety 5.4 (5.0–5.9) 39.7 (27.4–53.5) 7.3 (5.2–10.4)
  Any externalizing condition 12.5 (11.9–13.1) 70.1 (57.1–80.5) 5.6 (4.7–6.7)
    Attention-deficit/hyperactivity disorder 10.6 (10.0–11.2) 63.8 (50.5–75.3) 6.0 (4.9–7.4)
    Behavioral or conduct problems 5.3 (4.9–5.8) 43.0 (28.9–58.2) 8.1 (5.7–11.7)
  Autism spectrum disorder 1.8 (1.5–2.1) 26.2 (14.4–42.8) 14.8 (8.4–26.1)
MEB = mental, emotional, or behavioral condition; CI = confidence interval.
a
Family structure PRs calculated using logistic regression (all others analyzed with chi-square tests).
b
Percentages for no MEBs not reported.
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c
Relative standard error (RSE) > 30% (Range = 31–42%); RSEs for estimates and PRs are reported if over 30% because these estimates may not 
be reliable.
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Table 3
Percentage distribution and prevalence ratios of family functioning indicators among children with and 
without Tourette syndrome from the National Survey of Children’s Health 2007




    0–4 times a week 37.7 (36.8–38.7) 40.2 (26.9–55.1) 1.0 (0.7–1.5)
    5–7 times a week 62.3 (61.3–63.2) 59.8 (44.9–73.1)
Share ideas with the child
    Somewhat well/not very well/not well at all 30.2 (29.3–31.1) 48.7 (34.6–63.0)
    Very well 69.8 (68.9–70.7) 51.3 (37.0–65.4) 0.8 (0.6–1.0)
Coping with parenting demands
    Somewhat well/not very well/not well at all 43.1 (42.1–44.1) 49.6 (35.5–63.8)
    Very well 56.9 (55.9–57.9) 50.4 (36.2–64.5) 0.9 (0.7–1.2)
Harder to care for the child
    Usually/always 6.7 (6.1–7.3) 25.7 (14.0–42.3) 4.2 (2.4–7.5)
    Sometimes/rarely/never 93.3 (92.8–93.9) 74.3 (57.7–86.0)
Bothered by the child
    Usually/always 5.4 (5.0–5.9) 12.9 (7.9–20.3) 2.5 (1.5–4.0)
    Sometimes/rarely/never 94.6 (94.1–95.1) 87.1 (79.7–92.1)
Angry with the child
    Usually/always 3 (2.6–3.4) 13.9 (4.5–35.7)a 4.9 (1.7–14.6)a
    Sometimes/rarely/never 97 (96.6–97.4) 86.1 (64.3–95.5)
Aggravation index
    High 7.3 (6.7–7.9) 26.3 (14.6–42.8) 3.8 (2.2–6.6)
    Low 92.8 (92.2–93.3) 73.7 (57.2–85.5)
Emotional help
    Yes 87.1 (86.3–87.8) 83.2 (70.4–91.2) 0.9 (0.8–1.04)
    No 12.9 (12.2–13.7) 16.8 (8.8–29.6)a
Social capital
    Moderate to high 73.7 (72.7–74.6) 69.6 (53.1–82.2) 0.9 (0.7–1.1)
    Low 26.3 (25.4–27.3) 30.4 (17.8–46.9)
Maternal mental health
    Excellent, very good, good 92.2 (91.6–92.8) 80.7 (66.7–89.8) 0.9 (0.7–1.00)
    Fair, poor 7.8 (7.3–8.4) 19.3 (10.2–33.3)
Paternal mental health
    Excellent, very good, good 94.6 (94.0–95.2) 88.9 (70.6–96.4) 0.9 (0.8–1.1)
    Fair, poor 5.4 (4.8–6.0) 11.1 (3.6–29.4)a
Adjusted for age, sex, race, ethnicity (95% CI); CI = Confidence Interval.
a
Relative standard error (RSE) > 30% (Range = 32–56%); RSEs for estimates and aPRs are reported if over 30% because these estimates may not 
be reliable.
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Table 4
Adjusted prevalence ratios (aPR) for Tourette syndrome and co-occurring mental, emotional and behavioral 
(MEB) conditions predicting the parenting aggravation index score controlling for each other and 













Model including Tourette syndrome plus:
  Any MEBa 1.7 (0.9–3.2)b 5.2 (4.5–6.1)
  Any externalizing condition 1.7 (0.9–3.1)b 5.5 (4.8–6.4)
    Attention-deficit/hyperactivity disorder 1.9 (1.0–3.6)b 4.4 (3.8–5.1)
    Behavioral or conduct problems 1.5 (0.8–2.9)b 7.6 (6.5–8.8)
  Any internalizing condition 1.9 (1.0–3.6)b 4.3 (3.7–5.1)
    Depression 2.2 (1.1–4.2)b 4.4 (3.6–5.3)
    Anxiety 2.3 (1.0–5.3)b 3.9 (3.3–4.6)
  Autism spectrum disorder 2.4 (1.4–4.0) 4.7 (3.6–6.1)
Note: Each row represents a separate model; PR adjusted for age, sex, race, ethnicity (95% CI); CI = Confidence Interval.
a
Mental, emotional or behavioral problems include attention-deficit/ hyperactivity disorder, behavioral or conduct problems, depression, anxiety 
and autism spectrum disorders.
b
Relative standard error (RSE) > 30% (Range = 32–44%); RSEs for aPRs are reported if over 30% because these estimates may not be reliable.
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